The reactions of 2-ethoxycarbonylmethylcyclopentanone with diendo-or diexo-3-aminobicyclo[2.2.1]hept-5-ene-2-methanol yielded isomeric cyclopentan[b]pyrrolo-[1,6a-a][3,1]benzoxazinones. The crystal structures of the two isomers (C15HI9NO2) were elucidated by means of X-ray crystallography.
Abstract
The reactions of 2-ethoxycarbonylmethylcyclopentanone with diendo-or diexo-3-aminobicyclo[2.2.1]hept-5-ene-2-methanol yielded isomeric cyclopentan [b] pyrrolo- [1,6a-a] [3, 1] benzoxazinones. The crystal structures of the two isomers (C15HI9NO2) were elucidated by means of X-ray crystallography. Comment 2-Aroylcyclohexanecarboxylic acids were earlier used to prepare tetra-and pentacyclic compounds containing two hetero rings and one or two cycloalkane rings at the terminal(s), with isoindolone or indolone as the central structural unit (S~jer et al., 1994 , 1996 Sillanp~i~i et al., 1997; Virzig et al. 1998) . The aim of these syntheses was to obtain pharmacologically active compounds. The preparation of the saturated derivatives yielded isomeric compounds with different stereostructures. Similar reactions of /3-oxocycloalkanecarboxylates afforded condensed-skeleton bicyclic lactams, thiophenes, pyrones etc. (Omar & Frahm, 1990; Noe et al., 1986; Hua et al., 1990; Kraatz, 1984) .
The above reactions have now been extended to those between 2-ethoxycarbonylmethylcyclopentanone, (1), and diendo-, (2), and diexo-3-arrfinobicyclo[2.2.1 ]hept-5-ene-2-methanol, (3). Whereas the earlier applied
Off'---r-oxocarboxylic acids, such as 2-aroylcyclohexanecarboxylic acid, led to isoindolones, (1) yielded saturated norbornene and cyclopentane-condensed pyrrolones. The differences from the similar compounds where ring A was cis-or trans-fused cyclohexane or cyclohexene, and ring E either cyclopentane or cyclohexane (V'lrfig et al., 1998) , are as follows: (a) ring A is methylene-bridged and fused diendo or diexo here, always containing a double bond, and (b) ring E is now a fused cyclopentane moiety. Compound (1), prepared by a literature method (Mondon, 1959) , was reacted with diendo-, (2), or diexo-3-aminobicyclo[2.2.1]hept-5-ene-2-methanol,
(3) (Stfijer et al., 1983 (Stfijer et al., , 1984 , to yield methanocyclopenta[b]pyrrolo[1,6a-a][3,1]benzoxazinones [(4) and (5)]. As (4) and (5) gave overlapping signals, the stereostructures could not be established by NMR methods. X-ray analysis, however, allowed elucidation of the structures. Perspective views of (4) and (5) are depicted in Figs. 1 and 2, respectively. The measurements prove the cis positions of the annulational H atoms on C4a, C 12a and C9a (cyclopentane annulational H atom); thus, the O6--C6a and C9a--H bonds are in the same steric orientation in both cases. Furthermore, for (5), the bridging methylene is close to the oxazine O atom; hence, the olefinic H atoms are far from the latter. Structure (4) contains the olefinic H atoms near to and the 13-methylene group far from this oxygen. The above steric character, i.e. the identical steric orientation of the heterocyclic-O atom and the annulational H atom, is characteristic for analogous compounds which contain a cyclohexane or cyclohexene ring D (Sillanp~i~i et al., 1997; Virfig et al., 1998) . At the same time, structures (4) and (5) The bonding parameters in both compounds are normal (Tables 1 and 2). In (4), the conformation of ring C is quite different compared to that in (5). For (4), the torsion-angle values (Table 1) suggest a distorted sofa conformation for ring C while the values for (5) indicate a twist-boat form. The dramatic difference reflects the tendency of lone electron pairs at the O and N atoms to avoid each other as much as possible.
Experimental
A mixture of ethyl 2-oxocyclopentylacetate, (1) (1.70g, 0.01 mol), diendo-, (2), and diexo-3-aminobicyclo[2.2.1]hept-5-ene-2-methanol, (3) (1.40g, 0.01mol), and p-toluenesulfonic acid (0.05 g) in dry toluene (40cm 3) was refluxed for 8 h. After evaporation to dryness, the residue was purified on a silica-gel colunm (Acros, 0.035-0.07 mm) using an n-hexane-EtOAc (3:1) mixture as eluant. After evaporation of the solvent, the residue was crystallized from diethyl ether. Colourless crystals: (4) m.p. 395-397 K, yield 1.05 g (42.8%); (5) m.p. 339-341 K, yield 1.00 g (40.8%). Analysis calculated for ClsHI9NO2: C 73.43, H 7.81, N 5.71%. Found: C 73.30, H 7.65, N 5.67% (4); C 73.55, H 7.80, N 5.70% (5).
Compound (4)
Crystal data Selected geometric parameters (A, o) for (4) Ol---Cl I 1.224 (3) NI2--C6a 1.468 (2) O6--C6a 1.421 (2) NI2---CI2a 1.469 (2) O6---C5 1.441 (2) C2--C3 1.321 (3) N 12---C 11 1.360 (3) (5) Ol---Cl I 1.228 (2) NI2---CI2a 1.453 (2) O6---C6a 1.431 (2) N 12---C6a 1.458 (2) O6---C5 1.431 (3) C2---C3 1.314 (4) N 12--C11 1.365 (2) OF CI5HI9NO2
